health and economics (Hall and Wall 1995) . Nevertheless, wild animals also host dipteran parasite larvae, but records are scarce and poorly documented (Travers and Townsend 2010, Pinto et al. 2017) .
Dipteran families such as Calliphoridae, Chloropidae, Phoridae, and Sarcophagidae have been reported parasitizing anuran species around the world, e.g. Bufo bufo (Linnaeus, 1758) and Hyla arborea (Linnaeus, 1758) (Meisterhans and Heusser 1970 , Eaton et al. 2008 , López et al. 2016 . In Brazil, documented occurrences are restricted to 10 species, distributed among the families Bufonidae, Hylidae, Leptodactylidae, and Ranidae (Lopes 1981 , Souza Jr. et al. 1990 , Eizemberg et al. 2008 , Carvalho-Filho et al. 2010 , Mello-Patiu and Luna-Dias 2010 , Oliveira et al. 2012 , Müller et al. 2015 , Souza-Pinto et al. 2015 , Pinto et al. 2017 . Herein, we present the fi rst record of a dipteran larva in Trachycephalus typhonius (Linnaeus, 1758) from the Pantanal region of Mato Grosso do Sul state, Brazil. In addition, we provide a summarized appendix of all records of dipteran larvae as myiasis in anurans.
Trachycephalus typhonius is a hylid treefrog that is widely distributed in Argentina, Colombia, Paraguay, Peru, Venezuela, Trinidad Tobago and Brazil (Frost 2018 ). On 10 November 2017, during fi eld work in the Environmental Protection Area (APA) Baía Negra, (19°01'6.27'' S, 57°33'23.06'' W; 89 m a.s.l.) in the municipality of Ladário, Mato Grosso do Sul state, Brazil, we captured an adult male T. typhonius (ZUFMS-AMP12463, CRC= 76.34 mm). The individual was taken to the laboratory, euthenized with 5% Xylocaine® that was distributed on the abdomen and absorbed into its skin, fi xed in 10% formalin, and preserved in 70% alcohol. After fi xation, we observed a sarcophagid larva (1.44 mm long, 0.45mm wide) in one of its nasal cavities ( Figure  1) . This is the fi rst record of a sarcophagid parasite of T. typhonius.
Larvae of Sarcophagidae differ from those of other dipteran families by their size and the position of posterior spiracles, which are located inside a concavity (Mello-Patiu et al. 2009 ). Specifi c identifi cation of the larva we observed was not possible owing to its immature stage; only adults of this dipteran family can be confi dently identifi ed (Mello-Patiu and Luna-Dias 2010). Sarcophagids are characterized by their diurnal habits, which contrast with the nocturnal activity of most anuran species (Hagman et al. 2005) , including T. typhonius (Uetanabaro et al. 2008) . The low occurrence of parasitism by these dipterans in anurans may refl ect their discrete activity periods.
Trachycephalus typhonius is arboreal and active at night, but it perches on leaves and branches during the day and is easily spotted by human observers (Duré and Kehr 2006) . Thus, the frogs are easily available for infestation by sarcophagids because infestation would occur by day, a period associated with low host activity during time the frogs are less likely to eat the adult fl ies (Souza-Pinto et al. 2015) . Species of Sarcophagidae are known to cause myiasis in anurans (e.g., Pounds 1985, Travers and Townsend 2010) . The general pattern of infestation begins when adult fl ies deposit their eggs on the skin of hosts, after which the eggs hatch and fi rst instar larvae penetrate the skin, migrating to the fi nal infestation site in the body of the host, where they develop Pounds 1985, Kraus 2007) . Egg deposition by dipterans on anurans usually occurs on healthy hosts (Medina et al. 2009 ), as we observed parasitism on an apparently healthy frog lacking skin lesions.
Worldwide, 63 anuran species, distributed in 15 families, were recorded as dipteran hosts, with the highest number of occurrences in Australia and Brazil (10 records each) (Appendix I). Among the four dipteran families that parasitize anurans, Sarcophagidae is most prevalent (N = 24), followed by Calliphoridae (N = 19), Chloropidae (N = 18), and Phoridae (N = 1). Three records included in Appendix I have not been identified.
Most of the anuran hosts documented in Appendix I are terrestrial (N = 11 families), and the most frequently parasitized families are Bufonidae (N = 11 records) and Myobatrachidae (N = 9 records). The terrestrial habits of these anurans may provide greater exposure to parasitic dipterans searching for potential hosts (Hagman et al. 2005) . Contact with water, even briefly, can kill dipteran larvae (Ziser and Nettles 1979, Eaton et al. 2008) ; thus, if frogs frequent bodies of water, it would be difficult for parasitic larvae to survive. Among hylids, dipteran larvae have been documented as parasites in seven species, with five records in Brazilian species (Meisterhans and Heusser 1970 , Eaton et al. 2008 , Eizemberg et al. 2008 , Mello-Patiu and Luna-Dias 2010 , Oliveira et al. 2012 , Souza-Pinto et al. 2015 , Pinto et al. 2017 . Most hylids are arboreal and, while some species have both terrestrial and aquatic habits, most are associated with terrestrial vegetation, perching on leaves and branches (Vitt and Caldwell 2013); this would allow adult dipterans to access these anuran hosts. Thus, habitat type of anuran hosts can influence their risk of being parasitized by dipterans, with arboreal and terrestrial species being the most likely to be affected. Conversely, species with aquatic or semi-aquatic habits may avoid being parasitized by dipteran larvae as water submersion can lead to mortality of parasitic larvae. 
